Optimal timing for processing and cryopreservation of umbilical cord haematopoietic stem cells for clinical transplantation.
Some of the factors that may influence the number and quality of cord blood haematopoietic progenitor cells available for transplantation have been investigated including site of collection, delayed processing after collection and cryopreservation protocol. We used the granulocyte-macrophage progenitor (CFU-GM) and erythroid burst-forming unit (BFU-E) assays to quantify progenitors. The capacity of CFU-GM to produce secondary colonies was used as a measure of progenitor cell quality. We found that: (1) there were no significant differences in total nucleated cells (TNC), mononuclear cells (MNC), CFU-GM or BFU-E numbers in paired specimens from the umbilical vein or veins at the base of the placenta. The potential of the CFU-GM to produce secondary colonies from the two sites was similar; (2) storing cord blood at room temperature or at 4 degrees C resulted in a significant reduction in progenitor cell numbers beyond 9 h; and (3) cryopreservation following either controlled rate freezing or passive cooling reduced MNC numbers, viability and CFU-GM survival insignificantly but the potential of CFU-GM to produce secondary colonies was significantly reduced post cryopreservation (P = 0.04). We conclude that the yield of CB progenitor cells is not affected by the site of collection, but is adversely affected by delays between collection and cryopreservation. Furthermore, cryopreservation reduced the CFU-GM potential to produce secondary colonies. Measures of progenitor cell quality as well as quantity may be relevant to assessing CB blood collections.